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Figure 1: The Map of 32 DoD Facilities Inside and Near Texas. Conc I usSions

Objective Results

Apply spatial scan stafistics to data from CDC's BioSense system to: ® (lusters considered significant were those covering at least 2 facilities with p-value < 0.003. An example of a
one-day cluster found on January 3, 2006 is shown in Figure 2.

Since there is no gold standard, we do not know how many clusters should be found. However, since
identification of clusters of public health significance by these methods is rare, methods that find fewer clusters
may be preferred.

e Examine the effect of the spatial prediction method on determination of anomalous disease clusters.

+ DoD Facilities | |~ . Oklahoma '
e Rash syndrome: mean count 2.69 records per facility per day (3.57 per weekday, 0.51 per weekend). Major Cities | [ * 1% et

e Decide on a reliable spatial estimation method for one BioSense data source.

e Population health monitors need to find unusual disease clusters based on available BioSense data. The
clusters should be based on true unusual case location distributions, not irrelevant changes in the data.
If there are too many clusters, the system will not be used.

e Respiratory syndrome: mean count 24.66 records per facility per day (31.76 per weekday, 6.96 per weekend).

e Establish criteria for making this decision using other sources.

e The Chi-Square goodness-of-fit statistic test (Table 1):
BCI C kg roun d (i) The STM method provides a better fit than (2 and W2 method on weekday, as expected from the built-in

bias of including the current cases in the baseline.

e For DoD BioSense datasets as used for this study, the usual distribution differs from the general population
census distribution for several reason:

Determination of anomalous spatial and temporal disease clusters is a crucial part of BioSense daily disease

monitoring task. While many studies have focused on improved computation time and more general cluster (ii) W2 method proyides much better fit than (2 and STM on non-weekday, as expected visit counts on 8% 2 N (i) For BioSense data sources in general, population distributed according to those eligible for medical care
shapes, our effort focused on finding anomalies that are correct according to available BioSense data history. non-weekday ditterent from weekday. AN . e routstana L e, and care providers contributing fo the data source.
gsstlil:r?u?i:svrwétﬁvdesl%ﬂegi;%r:r?slgzruggogmm implementing scan statistics, we compared three spafil (iii) In general, the shorter baseline provides a better fit than longer baselines on weekday. v N h; TRy (i) Military and civilian population spatial distributions differ, especially given the high concentrations of

(iv) These findings suggest that for a syndrome with a seasonal effect, such as Respiratory, a longer baseline military personnel, dependents, and retirees in cerfain regions.

M .I.h d can worsen the fit of the expected spatial distribution, In such situations, it may be possible to model the (iii) No up-to-date source of military population data available for online adjustment
€ OGS fime series of counts from individual subregions, dependi he d | |
gions, aepending on the data sef. -
o Outpatient diagnoses from 32 Department of Defense dlinics in or near Texas. o The clusters were calculated by each category (Table 1): T 8 Therefore, the method for estimating the distribution is very important for finding significant clusters.
e Study period 1/1/2004 —12/31/2006. (i) The cluster counts were higher as baseline increased for Respiratory, while one-week baseline had highest i ——— — ES“MZDESY%;ptTdm?“ e Accounting for the day-of-week effect and similar systematic features can sharply reduce the number of
e Daily visit count data for respiratory and rash syndromes studied, for both a rich, clinically broad time cluster count for Rash, additional evidence for the effect of seasonality statistically significant of unknown epidemiological importance clusters (Table 1).
series and a sparse series. (i) The mean facilities per cluster were higher as baseline increased for Respiratory and decreased for Rash. Fiqure 2: Two Respiratory Clusters Found on January 3, 2006 e A longer baseline may not improve the spatial distribution estimation. In this study, an 8-week baseline
o (luster analysis done at the facility level. (iii) The finding shows additional evidence for the effect of seasonality. Cluster One Included 4 Facilities Cluster Two ncluded 9 F,ucilities. appeared fo be too long for the Respiratory syndrome, probably because of seasonal spatial changes in
e Applied goodness-of-fit statistic to show how well each prospective estimation method predicts the the data.
observed case distribution. . e . o, e The weekday/non-weekday stratified baseline averaging method (W2) gave the lowest cluster rates in this
cttictie — (observed — expected)’ Table 1: Goodness-of-fif and Cluster Found by Spafial Estimation Method and Baseline Duratior F Do Facilties Oklahoma study, and most effective baselines were 28 and 56 days for the Respiratory and Rash syndromes, respectively.
e (Goodness-of-fit statistic = the mean of Method-Baseline Duration 0 Mor Cte JRLA T Cutana iy
expected [ st S el oo o The goodness-of-fit statistic is correlated to the number of significant clusters identified and can be used to
Method (2 W2 STM Respiratory Clusters . =~ | & g h .|. -I: o d h h h Id bg |. I h d h -H: )
e Developed a computer program written in the C language using the circular cluster search technique, Baseline 7 28 56 28 56 7 28 3¢ : T T g usses;ﬂ ° U"d”y.o san statistics and fo choose thresholds, baseline lengths, and ofher parameters afiecting
Poisson log likelihood detection statistic, and Monte Carlo significance testing. This program also : HF“S" > Zpcoves CRiLE] L Lo TEeadfin &g UTVEHTnte Gesi.
allowed implementation and adjustment of various spatial estimation methods. gzz d::zsz:z: x:keﬂﬁ ]0‘383 ;ig 0] '732 ;;; ;jg ggi ;3; ;Z =y B e DT e 18 e Optimal methods for calculating expected values may differ by data source and syndrome, i.e., Rash and
e Utilized the program to find all one-day clusters with p-value < 0.003 and including af least 2 facilities, Number of Clusters 5 6 12 7 5 13 8 10 2 Nt Respiratory have much different case counts, mean, frends, seasonality, etc.
using three estimation methods. Mean Clusters per facility 05 02 04 02 02 04 03 03 = e Further study will include additional geographic areas, data types, new statistic algorithms, as well as statistical
Mean Clusters per 100 d 14 05 11 06 05 12 07 09 VAT N PR NS - - " o :
e Method one — simple baseline mean: sliding baseline averages with a 2-day buffer between baseline M:: c ﬂlﬁ:ﬁ E:: 100 wifkday 505 13 06 05 14 08 10 B SRS Lousiana g Slang:}wzﬂlon :mctl tdhetebm?n fo’rrhdlc];fefrem c:uf? ltl.uﬂern. c’rmcllml lexanfunuhotq (if ’;hetrescllll’;s WI|.| he;!p fo
and fest day. For the one-week baseline, this method is similar to the EARS (2 algorithm'. Named Mean Clusters per 100 weekend | 10 0.6 0.6 0.6 03 06 06 06 o g 2 CoTADIISA D CONIEXT ThE DESTMEINOCS T0r (HICUIANING EXpeced VATues Tor spanal tusic aeierminarion.
CZ_7, C2_28 and C2_56 for one, four and eight -week baselines. Mean facilities per cluster 34 30 27 34 32 27 29 127 Tﬁa?{;b&r '

Respiratory
Goodness-of-fit on weekday 258 252 282 251 296 1.71 209 238

e Method two — baseline mean stratified by weekday/non-weekday with a 2-day buffer between baseline

and test day. Named W2 28 and W2_56 for four and eight-week baselines. Coodneceoiit on weekend | 360 353 351 DGR 36 344 343 e REFERENCES o | |
o Method three — conditioning on marginal fotals tor hoth day and fucility as in the SaTScan space-time Number of Clusters 205 208 225 109 145 175 187 920 [1] Hutwagner L, et al. The BloTerrorlsm Preporednes§ and Respopsg Early Aberration Repornng System (EARS). J Urban HquT.h. 2003 ;80 1:89-96.
nermutation method? This method includes the fest day counts in the baseline and does not use a buffer Mean Clusters per facility 64 65 70 34 45 55 58 69 G Croses gromey [2] Kulldorft M, et al. (2005) A space-time permutation scan statistic for the early detection of disease outbreaks. PLoS Medicine, 2:216-224.
‘ . . Mean Clusters per 100 days 18.7 190 205 99 132 16.0 17.1 20.1 0 50 100 200 300 400 Projection: Early detection of outbreaks
- B Miles Mote: Map originally printed in color.
interval. Named STM_7, STM 28 and STM _56 for one, four and eight-week baselines. o Clstors por 100 weokdoy 1184 167 207 115 160 145 157 202 e p orginaly ACKNOWLEDGEMENT
Mean Clusters per 100 weekend | 194 197 201 6.1 64 197 204 197 Special thanks to James Tobias for great help with GIS technology to contruct maps for cluster visualization.

Mean facilities per cluster 34 36 37 41 42 35 36 3.8

Disclaimer: The findings and conclusions in this presentation are those of the authors and do not necessarily represent those of the (DC.

* (lusters considered significant were those covering at least 2 facilities with p-value <0.003 calculated by flat baseline average (C2), stratified baseline average (W2), and conditioning on space & time marginals (STM), for multiple baseline lengths.
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